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DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 2 and 8-10 are rejected under 35 U.S.C. 102(e) as being anticipated by Fastow 
et al. (US 6,750,157). 

In re claims 1, 2, 8, Fastow et al. teach the claimed fabrication method for a silicon 
oxide/silicon nitride/silicon oxide structure layer, comprising: 

• forming a first silicon oxide layer 520 over a substrate 500 (Fig. 5 and col. 1 1, lines 
28-29); 

• forming an interface layer (i.e. a nitridated silicon oxide or silicon oxynitride) over 
the first silicon oxide layer 520 by exposing the surface of the layer 520 to a nitrogen 
ambient such as N02-containing plasma 550 (Fig.6 and col. 11, lines 34-40); 

• forming a silicon nitride layer 545 over the interface layer (Fig.6 and col. 1 1, lines 62- 
63); and 

• forming a second silicon oxide layer 595 over the silicon nitride layer 545 (Fig. 11). 
In re claim 9, Fastow et al. also inherently teach that the interface layer serves as seed for 

forming the silicon nitride layer since similar process can reasonably be expected to yield 
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product which inherently have the same properties. In re Spada 15 USPQ2d 1655 (CAFC 1990); 
In re DeBlauwe 222 USPQ 191; In re Wiegand 86 USPQ 155 (CCPA 1950). 

In re claim 10, with the teachings against claim 1 Fastow et al. also teach forming a first 
silicon oxide layer 520 over a substrate 500; performing a surface treatment process (i.e. plasma 
nitridation) over the silicon oxide layer 520 to convert a surface of the silicon oxide layer 520 to 
a thin silicon oxynitride layer (i.e. the interface layer); forming a silicon nitride layer 545 over 
the surface-treated silicon oxide layer 520; and forming a second siUcon oxide layer 595 over the 
silicon nitride layer 545. 

Claim Rejections - 35 VSC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3-7 and 11-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fastow et al. (US '157) in view of Gardner et al. (US 6,323,519). 

In re claims 3 and 1 1 , Fastow et al. teach exposing the first silicon oxide layer 520 to N2O 
ambient, not to ammonium. 

However, ammonium has known as an art-recognized equivalent ambient to N2O in 
nitridation process, as evidenced by Gardner et al. Gardner et al. teach using nitrogen-bearing 
gases for nitridating sihcon oxide, in which the nitrogen-bearing gases comprise N2, N2O and 
ammonia (col. 8, lines 13-17 and 41-48). 
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Therefore, it would have been obvious to one of the ordinary skill in the art, at the time of 
the invention was made, to substitute N2O of Fastow et al. with ammonia of Gardner et al. for the 
reasonable expectation of success (i.e. achieve same purpose, incorporating atomic nitrogen into 
silicon oxide to form silicon oxynitride). 

In re claims 4 and 14, the selection of the pressure for forming the interface layer in 
nitridation is obvious because it is a matter of determining optimum process condition by routine 
experimentation with a limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the 
selection of optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a known 
process is obvious). In such a situation, the appUcant must show that the particular range is 
critical generally by showing that the claimed range achieves unexpected r esults relative to the 
prior art range. See M.P.E.P, 2144.05, III In fact Fastow et al. suggested that the pressure can 
be chosen as desired so as to sufficiently incorporate the nitrogen atoms into the surface of the 
first silicon oxide (col. 13, lines 50-54). 

In re claims 5-6 and 12-13, the selections of the temperature and time for forming the 
interface layer in nitridation are obvious because it is a matter of determining optimum process 
condition by routine experimentation with a hmited number of species. In re Jones, 162 USPQ 
224 (CCPA 1955)(the selection of optimum ranges within prior art general conditions is 
obvious) and In re Boesch, 205 USPQ 215 (CCPA 1980)(discovery of optimum value of result 
effective variable in a known process is obvious). In such a situation, the applicant must show 
that the particular range is critical generally by showing that the claimed range achieves 
unexpected r esults relative to the prior art range. See M.P.E.P. 2144.05, III In fact Gardner et 
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al. teach that the nitridation can be performed at a temperature from 300 'C to about 700 X for 
from about 30 seconds to about 10 minutes, which is within the claimed range, as recited in 
claim 6 (col. 8, Unes 24-25 and 51-52). 

In re claims 7 and 15, this claim is prima facie obvious without showing that the claimed 
ranges achieve unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 
1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688(Fed. Cir. 
1996)(claimed ranges of a result effective variable, which do not overlap the prior art ranges, are 
unpatentable unless they produce a new and unexpected result which is different in kind and not 
merely in degree from the results of the prior art). See also In re Boesch, 205 USPQ 215 
(CCPA) (discovery of optimum value of result effective variable in known process is ordinarily 
within skill of art) and In re AUer, 105 USPQ 233 (CCPA 1955) (selection of optimum ranges 
within prior art general conditions is obvious). In fact, the thickness of interface layer (i.e. 
nitridated silicon oxide or silicon oxynitride) is process dependent, dependent upon the 
temperature, the processing time and the intended degree of reducing charge leakage, in which 
Fastow et al. suggested that the interface layer acts as charge leakage reducing layer (col. 1 1 , 
lines 34-38). 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-Ming Lee whose telephone number is 571-272-1863, The 
examiner can normally be reached on Tuesday-Thursday (8:00 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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